ABSTRACT Objective: To evaluate the prevalence and characteristics of disability benefits due to musculoskeletal disorders (MSD) granted to Brazilian private sector workers.
INTRODUCTION
Musculoskeletal disorders (MSD) affect muscles, bones, nerves, tendons, ligaments, joints, cartilage and spinal discs. MSD result in malfunctioning of the musculoskeletal system with or without diagnosable injuries 1 and are a major cause of disability and time off work. For example, >600 000 American workers (of a total workforce of approximately 140 million) spend time off work due to MSD each year. 2 In 2004, MSD accounted for >57 million healthcare visits in the USA (60% of all injury-related visits). Back pain alone accounted for >53 million healthcare visits, 313.5 million bed-days and 186.7 million days off work. 3 Similarly, MSD are one of the most common occupational health issues in Brazil. 4e6 In 2002, the Brazilian National Social Security Institute recorded 105 514 cases of MSD among Brazilian workers insured for work-related disability (n¼22 903 311). However, the prevalence and distribution of MSD among Key messages -The prevalence of MSD-related benefits among registered Brazilian private sector workers in 2008 was 93.6/10 000 workers, with the top four most common benefits being due to back pain, intervertebral disc disorders, sinovitis/tenosynovitis and shoulder disorders. -This study demonstrates that further evaluation of the contributing factors associated with MSDrelated disability benefits is required and should assess the production processes, political organisation, socioeconomic and educational characteristics, the compensation and recording systems, and employeeeemployer power relationships.
-These factors may play an important role in the prevalence of MSD-related disability benefits, especially in countries with large socioeconomic iniquities such as Brazil.
Brazilian workers are not as well described. Most Brazilian studies on MSD are limited to specific disorders/symptoms or occupations.
It has been estimated that in Sao Paulo city alone approximately 310 000 workers had MSD in 2001. 7 A cross-sectional study found that 56% of the Brazilian bank workers evaluated had MSD symptoms affecting the upper limbs. 8 Other cross-sectional studies found that 39% of Brazilian pottery workers and 71% of Brazilian hairdressers had MSD. 9 10 These data demonstrate that MSD are significant problem among Brazilian workers even though their prevalence among the larger working population is not clearly established.
Brazil accounts for approximately 65% of Central and South American trade. 11 Knowledge of the current MSD prevalence and distribution in Brazil is important for establishing the magnitude of the problem, increasing awareness, and designing and evaluating prevention programs. Therefore, the objectives of this study were to evaluate and present data on the prevalence and characteristics of MSD-related benefits among private sector workers in Brazil. In addition, because the socioeconomic development of the different Brazilian states varies greatly, we also grouped and compared the prevalence of MSD-related benefits among states according to their Human Development Index (HDI). 12 13 The HDI is a composite index that classifies countries, states and cities as developed (very high HDI >0.85, high HDI 0.70e0.85), developing (medium HDI 0.55e0.70) or underdeveloped (low HDI 0.40e0.55, very low HDI <0.40). The HDI is based on data on life expectancy, education and per capita gross domestic product.
METHODS
Brazilian policies on work absences due to health issues Registered private sector employees contribute at least 8%, and employers at least 12%, of workers' salaries to the National Insurer (NI) of the Ministry of Social Insurance. The NI contribution covers a wide range of benefits, including maternity leave, retirement age, time off work and non-work-related disability. In addition, all employees must be insured for work-related disability; this additional NI insurance premium is paid by employers.
All absences due to disabilities must be certified by a physician. For the first 15 days of leave, benefits are paid by the employer regardless of work relatedness. 14 Thereafter, the NI pays the benefits. After 15 days of sickness absence, the worker submits a claim to the NI. The claim is reviewed by an auditor physician who determines if the worker has a work disability or not. The physician then classifies the MSD as work-or non-workrelated based on epidemiological evidence, information presented by the employer or employee, and patient/ MSD history. Workers cannot be dismissed while in receipt of disability benefit, but they may be dismissed upon return to work if they received non-work-related benefits. In case of work-related disability, the worker cannot be dismissed for at least 1 year after return to work. These socio-economic and legal factors play a major role in the worker's decision to claim or not claim benefits, and demonstrate the importance of determining whether or not workers' disability is work related.
Study population
The economically active Brazilian population in 2008 was estimated to be 99 500 202. Approximately 40% of the economically active population was insured by the NI (n¼39 652 510). Self-employed workers (w20% of NI insured workers) were not included because reliable information on the denominator (exposed population) was not available. Thus, all employed workers with a registered job in the private sector were analysed, resulting in a study population comprising w80% of the NI insured workers (n¼32 959 329). The study protocol was approved by the institutional research ethics board.
Case definition
Cases were defined as new MSD-related benefits granted by the NI from 1 January to 31 December 2008. Each worker received only one benefit regardless of the number of jobs he/she had. Claims filed for the same diagnosis within 60 days of return to work were considered a continuation of the previous claim.
Data sources
The information used was obtained from two databases: (1) the Unique Benefit System of the National Social Security Institute, and (2) the National Cadastre of Social Information. The first database includes all benefits granted and paid by the NI and contains information on age, diagnosis (International Classification of Diseases, 10th revision (ICD-10) codes), gender, category of benefit (work-related or non-workrelated), economic activity, 15 duration, benefit cost and geographical location of employment. This database ARTICLE SUMMARY Strengths and limitations of this study -All employed workers with a registered job in the private sector were analysed (32 959 329 workers). Prevalence was adjusted by gender, age and category of benefit (work-related or nonwork-related). This initial descriptive study provides some baseline data on the magnitude of the problem. The data may be used for future comparisons and to evaluate the effectiveness of prevention programs. The strength of this paper is that it supplies information which could be useful in the implementation of an occupational health policy to reduce MSD. One of the limitations is that it only includes data from registered workers although there are many non-registered workers in Brazil. Another limitation is that this study depends on the quality of the data recorded by the National Insurer (NI) of the Brazilian Ministry of Social Insurance.
was used to identify the cases (ie, the numerator) for prevalence calculations. The second database, the National Cadastre of Social Information, contains information on workers in all registered companies. All new jobs generated during the preceding month are recorded. The monthly reports include the total number of employees, payroll and other information, as well as new hires and layoffs. 16 This database provided the total number of workers (ie, denominator) for our study.
We calculated the annual number of workers using the 2008 monthly average. Economic activities were classified according to the SIC-2007. The Brazilian SIC-2007 follows the UK, European NACE and United Nation's ISIC, all of which are consistent in terminology. 15 The SIC-2007 is divided into 21 (A to U) sections (eg, manufacturing), 88 divisions (eg, beverages manufacturing), and w700 classes with four-to five-digit codes. Finally, the HDI score of the different states was obtained from the Brazilian chapter of the United Nations Development Program. 13 
Data analysis
The prevalence of MSD-related benefits was calculated and stratified by MSD type (ICD-10), economic activity (SIC-2007), category of benefit (work-or non-workrelated), gender (male or female), age group (<20, 20e29, 30e39, 40e49, 50e59 or $60 years of age) and state of employment. The numerator was all MSD-related benefits paid by the NI during the study period. The denominator was the total number of registered private sector workers.
The prevalences of MSD-related benefits, standardised by gender and age, were calculated for comparison with economic activities using the total population as reference. The prevalences of MSD-related benefits that were work-and non-work-related were calculated. The prevalence figures were presented as benefits/10 000 workers/year. Prevalence ratios (PR) were calculated by dividing the prevalence among females by the prevalence among males, and the prevalence of nonwork-related benefits by the prevalence of work-related benefits. In addition, we compared the prevalence of MSD-related benefits among the states according to their HDI. 12 13 We grouped states as having highevery high HDI (>0.80), mediumehigh HDI (>0.70, <0.80) or mediumelow HDI (<0.70).
RESULTS
In 2008, the Brazilian Social Security Institute granted 1 384 242 disability benefits to registered private sector workers. Among these, 304 933 were MSD-related (ICD-10, category XIII), resulting in a prevalence of 93.6 MSDrelated benefits/10 000 workers/year. Table 1 presents the distribution and characteristics of MSD-related benefits by age group, gender, benefit category (non-work-related or work-related) and MSD type (ICD-10 classification). Most benefits were paid to 30e49-year-old workers (59%). The duration of the benefits increased with age. The prevalence of MSDrelated benefits was higher for women (112.2) than for men (88.1), but the former had a shorter duration of benefit, regardless of the benefit category and MSD type. The PR for non-work-related to work-related MSD benefits was 2.1. Most benefits paid were due to back problems (45%). Table 2 shows that there was a large variation in the prevalence of MSD-related benefits between Brazilian states and between age groups. There were differences between prevalence when the states were grouped by HDI. 12 States with highevery high HDI had the highest prevalence of MSD-related benefits. Gender-adjusted prevalence by state varied from 16.6 to 90.3 for nonwork-related benefits, and from 7.8 to 59.6 for workrelated benefits. The differences between the highest and lowest prevalence of MSD-related benefits by age group were: <20 years, 20 times; 20e29 years, 8 times; 30e39 years, 6 times; 40e49 years, 4 times; 50e59 years, 5 times; and 60+ years, 4 times. Table 3 shows the prevalence and prevalence ratios for the 22 economic activities with the highest prevalence of MSD-related benefits. The prevalence was higher among females than among males. The overall PR was 1.3, meaning that women received 30% more MSD-related benefits than men. There were also differences in gender-adjusted, and gender-, age-and category of benefit-adjusted prevalence among the economic activities, with sewage workers having the highest prevalence of benefits, followed by programming/ broadcasting activities and wood/products manufacturing (except furniture). Table 4 shows the prevalence of MSD-related benefits for the most frequent types of MSD by gender and benefit category. The four most common types of MSDrelated benefits were due to back pain, intervertebral disc disorders, sinovitis/tenosynovitis and shoulder disorders. In general, women had more benefits, and non-work related benefits were more frequent.
DISCUSSION
The prevalence of MSD-related benefits/10 000 registered Brazilian private sector workers in 2008 was 94. The prevalence increased with age, and was higher for women (112) than for men (88), although the former had shorter benefit duration. The genderadjusted prevalence by state varied from 17 to 90 for non-work-related, and from 8 to 60 for work-related benefits. The most common types of MSD-related benefits were due to back pain, intervertebral disc disorders, sinovitis/tenosynovitis and shoulder disorders.
The demands of the work tasks within the industries are likely related to MSD among registered Brazilian private sector workers. MSD may occur when the musculoskeletal system is used beyond its physiological limits due to cumulative or single event exposures to one or multiple long lasting and/or excessive exertions.
However, MSD are multifactorial in nature; genetics, morphology and psychosocial characteristics, in addition to biomechanical factors act together to precipitate these disorders. 17 Women received more MSD-related benefits than men, but these benefits were of shorter duration. Men had a higher prevalence of MSD-related benefits than women in only six of the top 22 economic activities. These six activities employ predominantly male workers. Other studies also found higher prevalence of MSD among women. 18 The higher prevalence of MSD among women may be related to differences in work characteristics, and home and parenthood activities. 19 Systemic connective tissue disorders (eg, those affecting the skin and blood vessels) had longer duration, independent of gender and benefit category. Soft tissue disorders (eg, those affecting muscles and tendons) had the shortest duration. This difference in duration is due to the fact that systemic connective tissues disorders take longer to heal than more localised muscle and/or tendon injuries. 20 21 Sewage workers had 7.9 times, and programming and broadcasting workers had 2.4 times more MSD-related benefits than the general population of registered Brazilian private sector workers. For work-related benefits, sewage workers had 9.5 times, and workers involved in the manufacture of wood and wood products had 3.1 times higher prevalence than the total population. Job characteristics and occupational ergonomic stressors are important aetiological factors for MSD of the lower back and upper extremities. 22 Working in small, confined spaces and the heavy workload of sewage industry employees may contribute to the higher prevalence of MSD-related benefits among these workers than among most other economic activities. In addition, being municipal employees and having low socioeconomic status could also have contributed to the high prevalence of MSD found among sewage workers. 23 24 Despite the fact that sewage workers are employed under the same regulations as the private sector, as employees of mixed public/private companies they enjoy higher job security than private sector employees. Lund found that municipal workers from Sweden and Denmark contributed disproportionally to disability absence longer than 7 days. 25 The factors affecting disability benefits for programming and broadcasting workers may be different. No studies on the risks affecting this economic activity were found; however, these workers are exposed to several established biomechanical and psychosocial risks including highly repetitive precision tasks, awkward postures, computer work, temporal pressure and stress, maximisation of minor mistakes, shift work and fatigue. 1 17 26 In one study, it was found that Brazilian systems analysts' mental and physical health were affected by working conditions including workload, equipment, work environment and workstation design, gender and level of worker participation. 27 Other factors likely associated with the high prevalence of MSD-related benefits among programming and broadcasting workers are their higher level of education in comparison to most other occupational groups evaluated, their easier access to healthcare due to their higher wages, and possibly their increased ability to claim disability because of their educational level and workereemployer relationships. In most Brazilian states, the prevalence of MSD-related benefits increased with age up to the 50e59 age group and then decreased for the 60+ age group. The lower prevalence for the 60+ age group versus the 50e59 age group may be related to the fact that female workers are eligible to retire at 60 and male workers at 65. However, reaching the eligible retirement age does not mean that workers actually retire. The decreased income upon retirement and the increased life expectancy lead workers to remain in the workforce after reaching retirement age. Also, some workers return to the work force soon after retiring. For example, for the 50e59 age group, men represent 67.2% of the working population, while for the 60+ age group, men represent 76.3% of the workforce. This is further illustrated by the fact that in six states the prevalence of MSD-related benefits continued to increase in the 60+ age group.
Differences between the state prevalence of MSDrelated benefits were observed for all age groups, with young workers (<20 years old) having the highest variation. This may be explained by the healthy worker effect, where exposed individuals who developed MSD may have left employment earlier in their careers. Thus, only workers who are genetically and/or physically less prone to develop MSD remain in their jobs. 28 However, over time, more and more workers develop MSD due to the cumulative effects of prolonged exposure to the risk factors for MSD. 17 Also, the differences between states may be related to differences in economic activity and job categories. In addition, the duration of the benefits increased with age, as was reported in previous studies and reviews, and may be related to slower healing and changes in the characteristics of collagen and elastin with age. 29 30 Some states had up to 60% higher gender-adjusted, and up to 70% higher age-adjusted MSD-related benefits 92.5
The population prevalence was the standard. adj, adjusted; IRR, incidence risk ratio; MSD, musculoskeletal disorders; PR, prevalence ratio.
than the general population of Brazilian workers. The highest prevalence was found among the states with highevery high HDI, and the lowest prevalence was found among the states with mediumehigh HDI. This is an interesting finding indicating higher prevalence among the most productive and populous areas and is supported by the facts that productivity and gross domestic product (which is part of the HDI calculation) are closely related, and that 78% of registered Brazilian private sector workers live in states with highevery high HDI. This finding may be related to the more repetitive nature of tasks in more industrialised environments, but is likely also related to under-reporting in less developed environments with fewer jobs available. The reasons for and implications of these findings need to be further explored and are likely related to socio-politicoeconomical issues found in Brazil and other developing countries. 31 Back pain, intervertebral disc disorders, sinovitis/ tenosynovitis and shoulder disorders were responsible for approximately 64% of all MSD-related benefits, 57% of all non-work-related benefits and 80% of all workrelated benefits. Back pain-related benefits were the most common for both genders and categories of benefit. Men had a higher prevalence of work-related back pain benefits, while women had a higher prevalence of non-work-related back pain benefits, and more work-and non-work-related sinovitis/tenosynovitis benefits.
Risk factors for back pain include heavy physical work, awkward postures, lifting, negative affectivity, low level of job control, high psychological demands and work dissatisfaction, younger age, female gender, race, smoking, increased weight and co-morbidities. 1 Risk factors for wrist/hand MSD (including sinovitis/tenosynovitis) include heavy physical work, awkward postures, repetitive work, prolonged computer work, distress, older age, female gender, smoking, increased weight and co-morbidities. 1 Complex interactions between work and home activities result in different exposures between men and women. These differences may help explain our findings.
The analyses of the states grouped by HDI may indicate under-reporting and consequently lack of access to social security benefits by workers in states with lower HDI. However, other factors should be considered, such as the migration of industrial enterprises from traditional industrial areas to less developed states because of tax benefits and lower labour costs. Another point to consider is that some states have a larger geographical area and greater socioeconomic variability. In addition, some states have higher industrial concentration in and around their capital cities, and more family based small agricultural enterprises in the countryside, possibly resulting in an unrepresentative mean HDI for these states. City level HDI comparisons may help to clarify these issues in future studies. Another issue to be considered is that the quality of the data including issues related to reporting and recording in different states and the databases in general may have affected the presented results. These issues are common to all studies with secondary analysis of previously recorded data. However, the direction of these potential influences cannot be ascertained.
Despite significant economic advances during the last decade, Brazil still lacks efficient occupational health and safety surveillance systems and effective prevention programs. 30 This initial descriptive study will help to establish baseline data on the magnitude of the problem. The data may be used for future comparisons and to evaluate the effectiveness of prevention programs. Our findings may not be detailed enough to promote specific prevention programs, but they clearly demonstrate the need for such initiatives. Understanding the scale and distribution of MSD among Brazilian workers is a first step towards more effective data recording and better design of prevention programs.
MSD is a frequent cause of work disability in Brazil. There were differences in the prevalence between economic activities and between the states grouped by HDI. This study demonstrates that further evaluation of the factors associated with MSD-related disability benefits is required. Factors that should be considered include the production processes, political organisation, socioeconomic and educational characteristics, the compensation and recording systems, and employeeeemployer power relationships. These factors may play an important role in the prevalence of MSD-related disability benefits, especially in countries with large socioeconomic iniquities such as Brazil.
